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(54) GAS BARRIER FILM AND ITS PRODUCTION 

(57)Abstract 

PURPOSE: To obtain a film which hardly discolors and is water-resistant and excellent in 
oxygen barrier properties at a high humidity. 

CONSTITUTION: A gas barrier film is obtd. from a resin mixture comprising 95-10wt.% polyvinyl 
alcohol and 5-90wt.% partially neutralized poly(meth)acrylic acid and has an oxygen permeation 
coefficient (at a relative humidity of 80%) of 1.25 x 1 0-3ml(STP).cm/m2.h.atm{Pa} or lower. The 
resin mixture is formed into a film and thermally treated under conditions satisfying the 
relations: log t>-0.0582 x T+26.06 and 373>T>573 [wherein t is the time (min) of thermal 
treatment; and T is the temp. (K) of the treatment], giving the gas barrier film. 
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[ 0 0 3 8 ] PVAtPAANat^ «1 li^f J: 0 

ffi (SJtl 011%) aSLf: fl ^n&tOTKSSSSr. 
❖ 1 6//m^I#PET7^;^) ±{cy -<i*->^-£ 

ffll^3-fr//U &^T\ K7>C-F-£ffl^T7k 
*Sys**T, J¥*3/im0ie«&fflI*»fc. 
&«#JFM * ixfeffi# P E T 7 -f ;u A * * - r > * T 2 * 



* 0 0TCT-1 5S»lL/: 0 *S»&ffl7 -f (ff* 
3jum) Ko^T. 3 Ot. 8 0%RH©jfefl=TTa£ 

[0 0 3 9] Sfc. Jt««tLT, PVAt**5B (D 
N=0%) ©PAAftffl^T|Btl»-*aLT»6nfctt 
«Ul7-r;UAa)it*aKajK. PVA^ttSrffl^ri^ai^ 
^LT»6nte|l^7^;UAoB*JaM^ Stf* 
fflK0>*fc*P AAN a*atffl^TB»=ftUiLT|| 

io anwTto si om^zm i n/77ftLT,T 

"To 

[ 0 0 4 0] <ffiJR2»ft©«!£>Mo dern Co 
ntro ia»©»*3SaS»SOX-TRAN 2/ 
2 0£tfl 0 0TWI N*ffl^T, S#PET7^l/i» 
Stf J»»a 7 >r ;u A jWgjJc 3 ftfc tt# P E T 7 -f JW* 

ttJQH7 < ;UA<7)»*2a«P f i 

l/P to to I PET 

Ptota, :|IMBi7-f/UA4qWiSftfca*PET7-f 
20 ;i/A"a)MJRJEftK 

r PET 

[ 0 0 4 1 ] 
[HI] 



33 

(mi 


1%) 


tt&aafteirc, sow 3 Am) 

ml (STR/tf'dayatniPa} 


PVA 


PAANa 


DN = 0% 


DN = 5% 


DN=10% 


DN = 20% 


100 


0 


100 


100 


100 


100 


90 


10 


39 


49 


64 


180 


80 


20 


19 


.14 


22 


120 


70 


30 


19 


6.6 


5.5 


120 


60 


40 


21 


3.0 


1.3 


79 


50 


50 


16 


22 


0.7 


40 


40 


60 


16 


2Jb 


0.3 


28 


30 


70 


17 


0.7 


0.1 


35 


20 


80 


35 


12 


0.5 


53 


10 


90 


1350 


14 


4.0 


64 


0 


100 


>5000 


>5000 


>5000 


>5000 



[0 0 4 2] ftlfr&Hjj&frftj:^ PVA : PAA 
N a = 9 5 : 5 - 1 0 : 9 0 . L < 9 0 : 10- 
10:90, L< 8 0:2 0 - 2 0:8 0 0) 

/<yV-tt*tf**7-f /Ui»*q»€>ft*. PVA3134* 
ffl^T»6*Lfc7-f ;bA, M*fflg^^,PAAN 
ama*ffl^Tflie)h^7-f;UAti % »7KI«L/: 

zft£*HK!»«ffl7 f r;i,Ati. t^rmmmztt 



50 



[0 0 4 3 ] [JE8ffl2fttftfKM2] HMffl7-fJUA 

«ia^Jttt«l] -C»&hfclWKl7-f;bA (DN = 
1 0%^PAANa^ffl D a p^ tCrH>T. <D3 0T\ 0% 
RH (Dry) , ©3 0t> 1 0 0 56RHO**fr?R 
K2Safi*aiSLfeo »***2G5cr. &*>\ »2G 
tt. [HJfe^J 1 RtfStmi 1 ] Tvtv Lfc(3) 3 0 1 . 8 0 
°/ 0 R H TOlBBBM fctttfTS L^o 
[ 0 0 4 4 ] 



11 



t*2] 



(7) 





®^^aS(3D fl C,3Min) 
mHSTPVn^dflyatnffa} 


PVA 


PAANa 


Dry 


80KRH 


100KRH 


100 


0 


1.2 


100 


1820 


90 


10 


1.5 


64 


800 


80 


20 


0.3 


22 


280 


70 


30 


1.4 


5-5 


79 


60 


40 


0.1 


1.3 


13 


50 


50 


0.1 


0.7 


5.7 


30 


70 


0.1 


0.1 


• 1.5 


10 


90 


0.6 


4.0 


35 


0 


100 


1.2 


>5000 


N.D. 



7-102083 



12 



mm n. d. mtm-y * )\si>o)Mm&&&tn 

[0 0 4 51 S2fl)7 , -^*b, *^<7>7>r;l/Aj&V 20 
e«ftftT?tt t> t J: 0 . Wa«*#TT?ftnteMtR3(r 
X/<y+-tt*SU #1^ PAA«#*«*#2 0- 
8 Oll°/o> J:0$?£L<ti3 0 - 7 0 fi*%a>«Hfl 
KfctNT, 3 0t> 8 0%RH6*l^i3 Ot. 100 

[0 0 4 6] [St*«3XtfJt*(ffl3] **W7^;UA 
©«fe^W1-*W»Jas***^«>lw v HifeWI I -CHS 
nfc^S7^;uz,^o^r N S-3t^i"li«Jta)fe<0 
«\ «t»fFi?r (tt) 8l©*^ora»3t*eH-UV-2 *30 



* 2 0 0 t-J: 0 . 4 0 bnm\Ztoti*WltBL*W£t*Z 
fcGJ:"), »fe©?IJS*i¥ffliLfc. ±E©»* 
«SH-^Kfi«tc«iaa7 -r ;bi.*«JK«4 ftfcttffP E 
T7^;u^ (Witt) «\ "*fc. »JH«ta#PET 
(JP*l 6z/m) £2 0 Otfl BftPJSM^Lfci© 

"[0 0.4 7] *fc. Jt«Wl-e»?>nfcPVAfc*4»Sl 
(DN=0%) ©PAA^6tt*fftjS«7-f;bA?*3 
H*1-«*tt©*>©. PVA#a©a«^7-f;uA. R 
0 f *Wtt^^^>PAANa^4^flM7^;bAtco 
ivffc. [p)^tiaiJ^L/c (J±««) o 4 0 0 nmUfctt 
£ 7 4 ©iR3tKoa!IE|gaS:fe 3 td/Ts-To 
[ 0 0 4 81 
[&3] 





PAA^fn^ 


PVA 


PAANa 


DN = 0% 


DN = 5 96 


DN=10% 


DN = 20*6 


100 


0 


0.040 


0.040 


0.040 


0.040 


80 


20 


0.030 


0.028 


0.018 


0.008 


60 


40 


0.055 


0.040 


0.049 


0.020 


40 


60 


0.090 


0.072 


0.038 


0.001 1 


20 


80 


0.120 


0.108 


0.055 


0.001 


0 


100 


0.001 


0.001 


0.001 


0.001 



[0 0 4 9] 19 0nm^^ 6 0 0 nm$TOSiS (fi 
XfM&TttWtMWt) fcfe^T, 4 0 Onmtt, # 

W^fcJ:^ PAAitpffitZ>Zt~?4 0 0 nmK 
iott^7^;UA^DS7 I QS^/Jv$<^ri > «fe0gflE#5fe 

[0 0 5 0 ], tjefeff04su f itW4] ju^n tnw 

KLT, PVA : PAANa (DN« 1 0 %) = 3 0 : 

7 o- (sajt) (ou^mimm mm onm%) m 

#U SfcnfcS#tt*^&©*PET7-r;bA (JP 



50 



❖■1 6 am) i[:^f-A'-^T3-f^>^ 
U <fc^T\ K7-f *-«rffltvr#**JiS3-£T, 

3 // mv&m&mzntzo z tonmsM/mA s nfc« 

#PET7-r;UA**--7'>4i-e. j»^S^tf»& 

#HWffil7-f;l/A(^^TH KfRSJSK (3 0t> 8 0 
%RH) &S!ELfc. 4 fcSrf. Sfc, Si 4(0 

fc®BMM"^T77 7{t;LT|g2 twTVfo 
[0 0 5 l] 




13 













ml (STP)/m , -day"-atn{Pa} 










(30 o C,8Dm,3^i) 




2 mm 


N.D. 




mm 


N.D. 


120 °C 


mm 


1000 




\mm 


400 




32 m 


54 




mm 


430 






190 


140 °C 




40 




mm 


11 






3.3 




30# 


7.4 


160 °C 


mm 


3.2 
0.83 




mm 


0.44 




15# 


2.9 


180 °C 


30# 

mm 


0.44 
0.38 




2V$M 


0.17 


200 °C 


io# 


0.4 


153> 


0.1 



mm n. d. mm7 < MtommxxBLt*. 

##0>SE#P ET7/ ^AOKJI^S^^LT^* 

[0 0 5 2] i^f-^K, ft-f, 
(P) &JKAL&ffm (t :£) toBJftlco^T, 
aSfflKS^. Sai-ct »). logPilogtt©- 

tsaas^ o . u i . o . 5 . o , 10, so. i o 




(8) 7 - 1 0 2 0 8 3 

14 

0 . 5 0 0 . RXf 1 0 0 0 m 1 ( S T P ) /m 2 ■ d a 
yatmlPa) izteZfflim&W 1 o g t fcffW 

(T) Mogt tomm^^r. -<k®Mmm<t 

(Jf*3 ii m) «: 2 0 OtTl 5»nWWaai-*i:. 3 
Ot. 8 0%RH-PO|MHBaa*l 0 0ml (ST 
P) /m 2 - day atm(Pa) 

10 X2Kft4<10 0ml (STP) /m 2 - day • a t 
m {Pa} MTtteZmim&fti#tbtztZ?>, 

[0 0 5 31 

1 o g 0 5 8 2 XT+2 6.0 6 

esc*. ti±. guoaisM (») t% ti±. mmss. 

(K) r**. ] 

(T) wfEHli. 7-f;i/A©»fe-*»aKy-7- 
-»Bttif«:#*1-*fc, 3 7 3^T^5 7 

20 frAtoWmXMUi^ PVA*#7>r;UA©ltiR2aft 
jaT^ttO, 3 0t. 8 0%RHO*frT-eill£L^M 
££Bffi&*<l. 2 5xl0" 3 ml (STP) - cm/ 
m 2 - h • a tm {Pa} KT0#X/<»J*-tt#8« 

[ 0 0 5 4 ] [Hfflft) 5 arfttttW 5 ] » 5 
*J*fflV*TPAA* 596. I 0%Stf2 0 

Ltz a m.mm\ tmrnz-Lx^ pvAtasi^-rPA 

A0«£*fOttfc*3 0 : 7 0 <&**Jt-C#*rr**S 
% (SSI 0fiM°/o) iffeSU E#PET7^;bi*± 
30 -elWLfca, 2 0 OtTM 5&M1LT7^U 
SrffiSLfc. »6nfca««Ui7-f;i/AU:r?^T, RX 

asaaoot. 8o%RH)*«sufc. ts^^s 

[0 0 5 5] 
WIS] 



(9) 



¥sffi¥ 7 - 1 0 2 0 8 3 



15 






16 




(96) 


(30°C, 80XRH, 3 //m) 
idCSTPVin^day-atnfPa} 




mm 






5 


0.7 


- 


NaOH 


10 


0.1 






20 


35 






5 


0.6 


- 


LiOH 


10 


0.1 


- 




20 


35 






5 


0.7 




KOH 


10 


0.1 






20 


33 






5 


1.0 




NHiOH 


10 


0.2 






20 


38 




ML 






17 



[0 0 5 6] [n*matfj±tt«6] pva^uth 20 

>y;l/|| (PMAA) <hLTB*&^X|£ (HO fi©*' 
yy??y;bK (AC- 3 OH) 2 0fiS%7K^(¥ 
i3#?M5 0 0 0 0 ) fcEl^fc. PMAAtKSJSKtKK 

{t-fh y ^^ztmrnmutzzttzx-o-z^ *»fi# 

1 0%OPMAAS&#**P^ (PMAAN a) *H8»L 
/io jfc^T, PVA : PMAAN a= 8 0 : 2 0 ^11 

T»*5iim©et*U«:flF«Uv 2 0 OtTM 5»H 30 
jlW!flSr(Ti\ 7-r^*f#fc. 
[ 0 0 5 7] z©7-f ;uaoKJ£&&K (3 Ot. 8 0 
%RH) 14, 2 Om 1 (STP) /m 2 - day at 
m(Pa)t'fe^ 4 0 0 nmT^o&T'cKtt. 0. 0 0 

fe-p/c 0 JtR«fcLTPVA£5W»0PMAA 

^iJK (3 0t> 8 0%RH) ti. 3 1ml (STP) 
/m 2 - dayatmlPal 4 0 OnmT 

oqSOfclgti. 0. 0 0 2 ffcofc. *LT. Z<D7 4>\s 40 

[ 0 0 5 81 



3fc. P V A 7 >f ;U A ©ftzMtKO 1>T£ < (OlBSLtfft i 
-ttfeWSKT-e t>*»^«*1- « t ^ o 6 ti. - 

Wffltt*U\ ZhfcfctLT. **WU«tntf. PVA 
£jK'J ( * * ) 7 * y /i/»0>8Bft**]tt t ©fi^tt* & 

/*y ^-ttawsicftfu -f 
tsagtm^Lt, cn. >^ v— 

[HI] Hi Hi. PVA£PAAffi£*ffll&£©S&ffl 

jlMaffl7-f ;l/i»fc-3ir^ P AASP^Slft^Sfii: 

[B2] H2li* HMMHW«r*fb*-a:T»fcPVA4: 
P A A»»*5BJ* t om&tyfr & 4 7 * ;u a 



(10) 



7—102083 



[HI] 



:E2] 




20 40 60 80 

PAANa^wa ms% 



100 




10 100 1000 
(hre) 



BitbB] ¥f£6*Pl 2£2 1 B 
E^ttMBE 1 1 

ntiEtt**a&] mm 
mmmEszi o o o 8 

[ 0 0 0 8 ] JJl±, t&Bfl Lfc<£ 0 la, ttSWDiftKftflt 

1" * £ i> o h t±. ^4 i> ©T?&*. 

— PVAitf'JT? , ;;H5tOS^ttS:ffli>fc7-i' 
W^y-h^jntl^** (#l;Llf, fi^E6 3 
- 4 7 7 4 3-^, #&¥2- 1 4 3 7 #&¥2- 
2 7 9 4 , ;nt>07^l/A J ?y-Hl, o-rn 

ij _f4©7 -f ;UAT?t±^tl\ 

[*f]D*£*S«] HSU* 
MjE*fft^l«l 0 0 16 
tttjE£&]'KE 
[ffijEfl#] 

[0016] *^T?t±. # U (^9) 7 9*) )lW<0 

sa+wifc&ttffl-ra. (*?) 7*y/u»i, * 

U 7 ? 'J ;H, tf'J ^ ? 7 U ;HL 7 7 'J ? 7 

»Wc 2 {IJ^±© a ;njf* S'/i**** *{Mtffrc* 

D U 9) 7 9 '1 frWkto&ggfttttt* 2 0 0 0 -2 

50000 roea^jf t u\ 

[?ttttjE3] 

[JiIEH«UgISl 0 0 3 7 



[bo37] immmi Rvf pwAtbx 

9vV (m &»©#/*-;H 0 5 (^WtlS9 8. 5 
%, ¥i9S£«5 0 0 ) #«JT^U^« (PA 

a) t LxftMmiM (m a»«># U7?y >ns 2 

5*196*8% (jSS^F* 1 5 0 0 0 0 ) Srffl^ 
fc. P AAfcfciRfcJiKiWt;-*- h 'J ^AitfJHKSiJp-r* 
CilcJ^T, *fQK (DN) #5%, 1 0%&tf 2 0 
%©PAAgBa4"«& (PAANa) fcHlSLfc. 
[?ttttjE4] 

[?iiEWfts«^] wnm 
miEnmmszi 0 0 3 8 
[ffiiE^ai as 

[0 0 3 81 PVAfcPAANai«\ SI CJjvfJ: 



(aBSl 0 21%) fcBttLfc. i:n?>©7Ki§fS 

(11*1 6 jum©J£#PET7^;uz>) ±t ^±n-» 
- (K CONTROL COATER 3 0 3. RK 
Print— Coat Instr ume n t s L 

td. ago fcfflii, ^-ft-/<-f 3-T-fvyu 

E T 7 < ;u A fc 7 >*T- 2 0 0 °C T* 1 5 ^f^MS 
L/c„ #j»4!iS7 4 {Wb% jumXCo^r, 3 0 
t . 8 0 % R H ©AftTraiS L fclgg SOft ^11: 

[#^ffiIE5] 

MiES4ft3SB*] 0 0 4 0 
[*iIE£&] SHE 




[0 0 4 0] <KSI52S>aK<Z>«|£> Modern C 
ontr o lafiOlMSaKflKttSOX-TRAN 2 
/2 OStf 1 0 OTWI Nfcffi^T, ®#PET7-OU 
x>&tfii&Mg7 -r ;i/i«Snfc2#P ET7-fW 

(WHO ©H*ajiflt*»SU KTwttJiacJ: 0 

1/Ptot.i- 1/Pr.i-+ 1/Ppet 

Ptota! : J»iaa7-f ;UAi«8MiS*ifcB#PET7-f 

Pfi .„ : &4&S7 ;i/Aro^|g2Jitt 
P pet : 5£# P E T 7 -f ^AtDMHi&lS 

[#«BHiE6] 

[?tjEttft*a«] mm 



ftmW- 7- 1 0 2 0 8 3 
BflEttftEg*! 0 0 5 6 

[0 0 5 6] im&mwifiasfflsi pva^lt 

*?U;l« (PMAA) tLTB**EMIH «*) 
jK'J * * ? 'J ;UK (AC- 3 0 H) 2 0S»%7Kg?S 

(J6Sil»^*5 0 0 0 0 ) Irffl^fc. PMAA*** 
KMBMt-r r 'J 7i» 5r!t*S^iD-r *CtCJ:oT,iti 
fflj£*M 0%OPMAAgB#*W$l (PMAAN a) £ 
fSSlLfc. -Jfc^-e, PVA : PMAAN a = 8 0 : 2 0' 
©SM"J£T?«£U fi^©7KSf« («JS1 OfiM 
96) SrfFlSLfc. ;:©ffi£*i8i8*ffli*T, HSfefJ 1 t 
BB«tUrjJ*3iim«)iatSUI*fWL, 2 0 OtT- 

1 5 #M&&S*?ti\ 7 ^ ;UA fc. 



(51) IntCl." 
C 0 8 L 29/04 
33/00 

// B 2 9 K 29:00 
33:00 
B2 9L 7:00 



ffiSiJlB4f JrW! 
LGT 
LHR 



F I 



ftBB¥7-l 0 2 0 8 3 



KffBl ¥^9^ ( 1 9 9 7 ) 5 ^ 1 3 B 

[&R#^1 #R¥7- 1 0 2 0 8 3 
[ARB] ¥/&7^ ( 1 9 9 5 ) 4 H 1 8 B 

i^m^m »rwms«7-i o 2 1 

[£B$#^] #S¥5-2 6 2 9 5 8 " 
'[RMIttMHGliB 
C08J 5/18 CEX 
CEY 

B29C 71/02 
B65D 65/02 
C08J 7/00 301 
C08L 29/04 LGT 
33/00 LHR 
// B29K 29:00 
33:00 
B29L 7:00 
[F I] 

C08J 5/18 CEX 9267-4F 

CEY 9267-4F 

B29C 71/02 8413-4F 
B65D 65/02 E 0333-3E 

C08J 7/00 301 7310-4F 

C08L 29/04 LGT 9 166-4 J 

33/00 LHR 7824-4J 



DitbB] ¥J£8^7H 1 1 B 

mrniE 1 1 

[ffiEttfcJlSSl 0 0 14 

[0 0 14] Sfc. *5£HH^J:*iti, **Ufcf-;U7;Lo 

9 5:5-10:9 0 ©BH^PTf 7 -f 

;UA£ffMU R7-f;l/i»*TEM«a: (a) 

Stf (b) r^1-4tt^^i:J»ft!ai*H©Mff* 



(a) log t^- 0 . 0 5 8 2 XT+2 6. 0 6 

(b) 3 7 3 ^T^5 7 3 

taw. ta. M&aftia (») t% Tti. f&Ms&a 

(K) 7?**. 3 tt*>\ (Paid LmJ 
(STP) ■ c m/m^ • h - atml jfct* LmJ 
(STPJ/m^-h-atm] [mo 1 • m/m* 
• s • P a] £fcti [mo 1 /m * -s-Pal ic&g 

zi m £ fc fe/Wre-efr !L J I S - Z l 7 0 7 e± 



-Ml- 



